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(54) Program-signal recording and reproducing apparatus 



(57) A program signal is recorded on a recording 
medium (4). The program signal is reproduced from the 
recording medium (4). First time information is generat- 
ed in accordance with lapse of time. Second time infor- 
mation is generated from the reproduced program sig- 
nal. The second time information represents one of (1) 
a time at which the program signal was recorded and 



(2) a time at which the program signal was broadcasted. 
On-screen information is superimposed on the repro- 
duced program signal. The on-screen information rep- 
resents (1) a picture portion indicative of a time, (2) a 
first mark positionally corresponding to the first time in- 
formation, and (3) a second mark positionally corre- 
sponding to the second time information. 
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Description 

[0001] This invention relates to an apparatus for re- 
cording and reproducing a signal representative of a 
program on and from a recording medium such as a 
hard disk or a semiconductor memory. 
[0002] Personal video recorders (PVR's) are de- 
signed to record and reproduce signals representative 
of programs on and from hard disks. A typical PVR can 
simultaneously implement the recording of a first pro- 
gram signal and the reproduction of a second program 
signal on a time sharing basis. 
[0003] Specifically, the typical PVR can record a sig- 
nal of a program on the hard disk while reproducing a 
signal of another program therefrom. In addition, the typ- 
ical PVR can record a signal of a program on the hard 
disk while implementing time shift playback which repro- 
duces a head portion or an already-recorded portion of 
the same program signal from the hard disk. 
[0004] Furthermore, the typical PVR can implement 
cache playback as follows. The hard disk is used as a 
cache disk. A signal representing a currently-broadcast- 
ed program is always recorded on the cache disk, that 
is, the hard disk. An amount of the program signal stored 
in the cache disk substantially corresponds to a pre- 
scribed play time. In the case where a PVR user requires 
playback from a scene somewhat preceding the current 
scene, the cache disk is accessed and a portion of the 
recorded program signal which starts from the required 
scene is reproduced from the cache disk. 
[0005] During the implementation of the time shift 
playback or the cache playback, a program signal re- 
produced from the hard disk is indicated on a display. 
Only by watching a program indicated on the display, it 
is difficult for the PVR user to know whether the indicat- 
ed program is a currently-broadcasted program or a pro- 
gram represented by a signal reproduced from the hard 
disk. 

[0006] In the case where a program visualized on the 
display during the time shift playback or the cache play- 
back has a superimposed indication of time at the left 
upper comer of the frame, the PVR usersometimes con- 
fuses the indicated time with the present time. 
[0007] It is an object of this invention to provide a pro- 
gram-signal recording and reproducing apparatus 
which enables a program to be indicated on a display in 
a manner such that a user can easily know whether the 
indicated program is a currently-broadcasted program 
or a program represented by a signal reproduced from 
a recording medium. 

[0008] It is another object of this invention to provide 
a prog ram -signal recording and reproducing apparatus 
which enables the position (the time position) of a cur- 
rently played-back segment of a reproduced program to 
be clearly indicated. 

[0009] A first aspect of this invention provides a pro- 
gram-signal recording and reproducing apparatus com- 
prising first means for recording a program signal on a 



recording medium; second means for reproducing the 
program signal from the recording medium; third means 
for generating first time information in accordance with 
lapse of time; fourth means for generating second time 

s information from the program signal reproduced by the 
second means, the second time information represent- 
ing one ol (1) a time at which the program signal was 
recorded by the first means and (2) a time at which the 
program signal was broadcasted; and fifth means for su- 

10 perimposing on-screen information on the program sig- 
nal reproduced by the second means, the on-screen in- 
formation representing (1 ) a picture portion indicative of 
a time, (2) a first mark positionally corresponding to the 
first time information generated by the third means, and 

f 5 (3) a second mark positionally corresponding to the sec- 
ond time information generated by the fourth means. 
[0010] A second aspect of this invention is based on 
the first aspect thereof, and provides a program-signal 
recording and reproducing apparatus wherein the first 

20 means comprises means for recording the first time in- 
formation generated by the third means on the recording 
medium as the second time information together with 
the program signal. 

[0011 ] A third aspect of this invention provides a pro- 

25 gram-signal recording and reproducing apparatus for 
recording a program signal on a recording medium, and 
reproducing an already-recorded portion of the program 
signal which is being recorded on the recording medium. 
The apparatus comprises time information generating 

30 means for generating time information in accordance 
with lapse of time; recording means for recording the 
time information generated by the time information gen- 
erating means or time information indicating time at 
which the program signal is broadcasted on the record- 

35 ing medium together with the program signal; a head 
retrieval command input means for performing a pro- 
gram head retrieval command; and first head retrieval 
reproduction means for, when the program head retriev- 
al command is performed by the head retrieval com- 

40 mand input means, obtaining present time information 
generated by the time information generating means 
and performing head retrieval reproduction of the pro- 
gram signal recorded at time of 00-minute or 30-minute 
in an hour which is previous to the present time repre- 

45 sented by the obtained present time Information. 

[0012] A fourth aspect of this invention is based on 
the third aspect thereof, and provides a program-signal 
recording and reproducing apparatus further comprising 
a cache playback mode in which a program signal tem- 

so porally continuous from past to now is always recorded 
on a recording medium while a prescribed amount is a 
limit, and an already- recorded portion of the program 
signal which is being recorded is reproduced; a time shift 
playback mode in which, with respect to a program sig- 

55 nal recorded on the recording medium on the basis of a 
record start timing decided by operation by a user, and 
an already-recorded portion of the program signal which 
is being recorded is reproduced; and second head re- 
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trieval reproduction means for, when the program head 
retrieval command is performed by the head retrieval 
command input means, performing head retrieval repro- 
duction of the program signal from the record start tim- 
ing; wherein the head retrieval reproduction is per- 5 
formed by the first head retrieval reproduction means in 
the cache playback mode, and the head retrieval repro- 
duction is performed by the second head retrieval repro- 
duction means in the time shift playback mode. 
[0013] A fifth aspect of this invention provides a pro- 
gram-signal recording and reproducing apparatus com- 
prising first means for recording a program signal on a 
recording medium; second means for generating first 
time information representing the present time; third 
means for generating second time information repre- 
senting one of (1) a time at which the program signal 
was recorded by the first means and (2) a time at which 
the program signal was broadcasted; fourth means for 
determining a specified time point which precedes the 
present time represented by the first time information 
generated by the second means; and fifth means for 
finding a segment of the program signal on the recording 
medium according to the specified time point deter- 
mined by the fourth means and the second time infor- 
mation generated by the third means, the program-sig- 
nal segment relating to the second time information cor- 
responding to the specified time point, and for reproduc- 
ing the found segment and subsequent segments of the 
program signal from the recording medium. 
[001 4] A sixth aspect of this invention is based on the 
fifth aspect thereof, and provides a program-signal re- 
cording and reproducing apparatus wherein the speci- 
fied time point corresponds to time whose minute part 
is 00. 

[001 5] A seventh aspect of this invention is based on 
the fifth aspect thereof, and provides a program-signal 
recording and reproducing apparatus wherein the spec- 
ified time point corresponds to time whose minute part 
is 30. 

[0016] An eighth aspect of this invention provides a 
program-signal recording and reproducing apparatus 
comprising first means for recording a first program sig- 
nal on a recording medium while leaving only a latest 
temporally-continuous portion of the first program signal 
in the recording medium as a cached portion; second 
means for generating first time information representing 
the present time; third means for generating second 
time information representing one of (1) a time at which 
the first program signal was recorded by the first means 
and (2) a time at which the first program signal was 
broadcasted; fourth means for determining a specified 
time point which precedes the present time represented 
by the first time information generated by the second 
means; fifth means for accepting a head-retrieval com- 
mand; sixth means responsive to the head-retrieval 
command accepted by the fifth means for finding a seg- 
ment of the latest temporally-continuous portion of the 
first program signal on the recording medium according 



to the specified time point determined by the fourth 
means and the second time information generated by 
the third means, the program-signal segment relating to 
the second time information corresponding to the spec- 
ified time point, and for reproducing the found segment 
and subsequent segments of the program signal from 
the recording medium during a cache playback mode of 
operation; seventh means for recording a second pro- 
gram signal on the recording medium in response to a 
designated record start timing; and eighth means re- 
sponsive to the head-retrieval command accepted by 
the fifth means for reproducing the second program sig- 
nal from the recording medium during a time shift play- 
back mode of operation. 

[0017] A ninth aspect of this invention is based on the 
eighth aspect thereof , and provides a program-signal re- 
cording and reproducing apparatus wherein the speci- 
fied time point corresponds to time whose minute part 
is 00. 

[0018] A tenth aspect of this invention is based on the 
eighth aspectthereof , and provides a program-signal re- 
cording and reproducing apparatus wherein the speci- 
fied time point corresponds to time whose minute part 
is 30. 

[0019] Fig. 1 is a block diagram of a program-signal 
recording and reproducing apparatus according to a first 
embodiment of this invention. 

[0020] Rg. 2 is a diagram of an example of a picture 
represented by an OSI-added program signal which oc- 
curs during a normal playback mode of operation of the 
apparatus in Fig. 1 . 

[0021] Rg. 3 is a diagram of an example of a picture 
represented by an OSI-added program signal which oc- 
curs during a cache-ON recording mode of operation of 
the apparatus in Fig. 1 . 

[0022] Rg. 4 is a diagram of an example of a picture 
represented by an OSI-added program signal which oc- 
curs during a cache playback mode of operation of the 
apparatus in Fig. 1. 

[0023] Rg. 5 is a diagram of an example of a picture 
represented by an OSI-added program signal which oc- 
curs during a cache fast-forward playback mode of op- 
eration of the apparatus in Fig. 1 . 
[0024] Rg. 6 is a diagram of an example of a picture 
represented by an OSI-added program signal which oc- 
curs during a time shift playback mode of operation of 
the apparatus in Fig. 1. 

[0025] Fig. 7 is a block diagram of a program-signal 
recording and reproducing apparatus according to a 
second embodiment of this invention. 
[0026] Rg. 8 is a diagram of an example of a picture 
represented by an OSI-added program signal which oc- 
curs during a cache-ON recording mode of operation of 
the apparatus in Fig. 7. 

[0027] There now follows a detailed description of the 
preferred embodiments of the invention by way of ex- 
ample. 
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First Embodiment 

[0028] Fig. 1 shows a program-signal recording and 
reproducing apparatus according to a first embodiment 
of this invention. The apparatus of Fig. 1 can be con- 5 
nected with, for example, a television receiver or both a 
tuner and a television receiver. In the apparatus of Fig. 
1 , a record signal processor 1 is connected with a record 
controller 2. The record controller 2 is connected with a 
media manager 3 and a system controller 9. The media 10 
manager 3 can access a recording medium 4 which in- 
cludes, for example, a hard disk or a semiconductor 
memory. The media manager 3 is connected with a re- 
production controller 5 and the system controller 9. The 
reproduction controllers is connected with a reproduced is 
signal processor 6 and the system controller 9. The re- 
produced signal controller 6 is connected with an OSD 
(on-screen display) processor 7 and a display controller 
8. The OSD processor 7 is connected with the display 
controller 8. The display controller 8 is connected with 20 
the system controller 9. The system controller 9 is con- 
nected with a system clock 10, a record reservation 
manager 11 , and a key input unit 12. 
[0029] The record signal processor 1 can be connect- 
ed with, for example, a tuner or a television receiver. A 25 
program signal to be recorded, that is, a signal repre- 
senting a program to be recorded, is Inputted into the 
record signal processor 1 from, for example, the tuner 
or the television receiver. The record signal processor 
1 includes a compressive encoder such as an MPEG 
encoder. Here, "MPEG" is short for Moving Picture Ex- 
perts Group. The record signal processor 1 subjects the 
input program signal to a compression process, for ex- 
ample, an MPEG-based compression process, to get 
the compression-resultant program signal (the program 
signal of the MPEG format). The record signal processor 
1 outputs the compression-resultant program signal to 
the record controller 2. 

[0030] The record controller 2 adds auxiliary informa- 
tion to the compression-resultant program signal. The 
record controller 2 stores the auxiliary-information-add- 
ed program signal into a buffer (not shown). The record 
controller 2 reads out the auxiliary-information-added 
program signal from the buffer and outputs the read-out 
program signal to the media manager 3 at a prescribed 
timing. 

[0031] The media manager 3 converts the program 
signal from the record controller 2 into a program signal 
of a prescribed format suited for record on the recording 
medium 4. The media manager 3 includes a drive for 
the recording medium 4. The media manager 3 records 
the prescribed-format program signal on the recording 
medium 4. The media manager 3 reproduces the pre- 
scribed-format program signal from the recording medi- 
um 4. The media manager 3 converts the reproduced 
program signal into a program signal of an original for- 
mat equal to the format of a program signal outputted 
from the record controller 2. The media manager 3 out- 



puts the resultant program signal to the reproduction 
controller 5. 

[0032] The reproduction controller 5 stores the pro- 
gram signal from the media manager 3 into a buffer (not 
shown). The reproduction controllers reads out the pro- 
gram signal from the buffer and outputs the read-out 
program signal to the reproduced signal processor 6 at 
a prescribed timing. In addition, the reproduction con- 
troller 5 extracts the auxiliary information from the pro- 
gram signal. The reproduction controller 5 outputs the 
extracted auxiliary information to the system controller 
9. 

[0033] The reproduced signal processor 6 includes an 
expansive decoder such as an MPEG decoder. The re- 
produced signal processor 6 subjects the program sig- 
nal from the reproduction controller 5 to an expansion 
process, for example, an MPEG-based expansion proc- 
ess, to getthe expansion-resultant program signal. The 
expansion process is inverse with respect to the com- 
pression process by the record signal processor 1 . The 
reproduced signal processor 6 outputs the expansion- 
resultant program signal to the OSD processor 7. The 
expansion-resultant program signal has a set of a video 
signal and an audio signal (or audio signals). The repro- 
duction signal processor 6 generates a sync signal re- 
lated to the video signal. The reproduction signal proc- 
essor 6 outputs the sync signal to the display controller 
8. 

[0034] The OSD processor 7 adds on-screen informa- 
tion (OSI) to the program signal outputted from the re- 
produced signal processor 6. In other words, the OSD 
processor 7 superimposes the on-screen information 
(OSI) on the program signal outputted from the repro- 
duced signal processor 6. The OSD processor 7 can be 
connected with, for example, a display and audio unit 
15 of the television receiver. The OSD processor 7 out- 
puts the OSI-added program signal to, for example, the 
display and audio unit 15 of the television receiver. A 
video signal in the OSI-added program signal can be 
indicated on a display of the television receiver while an 
audio signal therein can be converted into correspond- 
ing sounds by loudspeakers of the television receiver. 
The display controller 8 controls the OSD processor 7 
on- the basis of a timing determined by the sync signal 
fed from the reproduced signal processor 6. 
[0035] The system controller 9 controls the record 
controller 2, the media manager 3, the reproduction con- 
troller 5, and the display controller 8 while sending and 
receiving information to and from the devices 2, 3, 5, 
and 8. The system controller 9 includes, for example, a 
microcomputer or a similar device having a combination 
of an input/output port, a processing section, a RAM, 
and a ROM. The system controller 9 operates in accord- 
ance with a control program stored in the ROM . The con- 
trol program is designed to enable the system controller 
9 to implement steps of operation which will be men- 
tioned later. 

[0036] Tne system clock 10 feeds information of the 
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present date and information of the present time to the 
system controller 9. The record reservation manager 11 
includes a memory storing information of program res- 
ervations. The record reservation manager 11 sends 
and receives information to and from the system con- 5 
troller 9. The key input unit 1 2 can be operated by a user. 
The key input unit 12 outputs signals of user's com- 
mands to the system controller 9 when being operated 
by the user. The key input unit 12 includes an array of 
keys or buttons provided on the body of the apparatus. 10 
The key input unit 12 may include a combination of a 
remote control transmitter and a remote control receiver, 
or an external device connected via an interface such 
as an IEEE 1394 interface. 

[0037] Operation of the apparatus of Fig. 1 can be *5 
changed among various modes in response to com- 
mand signals Inputted via the key Input unit 12. The 
modes of operation of the apparatus includes a normal 
recording mode, a normal playback mode, a cache-ON 
recording mode, a cache playback mode, a cache fast- 20 
forward playback mode, a cache rewind playback mode, 
and a time shift playback mode. 
[0038] The normal recording mode of operation ot the 
apparatus is started when a record command signal is 
inputted into the system controller 9 via the key input 25 
unit 12. During the normal recording mode of operation 
of the apparatus, the record signal processor 1 converts 
an input program signal into a compressed program sig- 
nal of the MPEG format. The record signal processor 1 
outputs the MPEG program signal to the record control- 30 
ler 2. On the other hand, the system controller 9 receives 
the present-date information and the present-time infor- 
mation from the system clock 10. The system controller 
9 transfers the present-date information and the 
present-time Information to the record controller 2. The 35 
record controller 2 generates a frame information relat- 
ed to the MPEG program signal. The record controller 
2 combines the present-date information, the present- 
time information, and the frame information into auxiliary 
information. The record controller 2 adds the auxiliary *o 
information to the MPEG program signal. The added 
auxiliary information is equivalent to information of the 
broadcasting time or the on-air time (the on-air time 
stamp) of the program signal. The record controller 2 
has an internal buffer. The record controller 2 stores the *s 
auxiliary-information-added program signal into the in- 
ternal buffer. 

[0039] During the normal recording mode of operation 
of the apparatus, the record controller 2 is controlled by 
the system controller 9 so that the auxiliary-information- so 
added program signal is read out from the buffer in the 
record controller 2 and is outputted to the media man- 
agers. The media manager 3 is controlled by the system 
controller 9, thereby converting the program signal from 
the record controller 2 into a program signal of the pre- 55 
scribed format suited for record on the recording medi- 
um 4. The media manager 3 records the prescribed-for- 
mat program signal on the recording medium 4 while 



being controlled by the system controller 9. The program 
signal recorded on the recording medium 4 contains the 
auxiliary information. In the case where the recording 
medium 4 includes a hard disk, the media manager 3 
converts the program signal from the record controller 

2 into data of a prescribed file format suited for record 
on the hard disk. Under the control by the system con- 
troller 9, the media manager 3 generates program-re- 
lated information which represents the relation between 
the added auxiliary information and the addresses on 
the recording medium 4 at which the recorded program 
signal is located. The media manager 3 records the pro- 
gram-related information on the recording medium 4 in 
addition to the auxiliary-information-added program sig- 
nal. 

[0040] In general, the system controller 9 is informed 
of a designated playback start point (a desired playback 
start point) via the key input unit 1 2 when the apparatus 
is required to operate in the normal playback mode. The 
system controller 9 notifies the media manager 3 of the 
designated playback start point The normal playback 
mode of operation of the apparatus is started when a 
playback command signal is inputted into the system 
controller 9 via the key input unit 12. Specifically, in re- 
sponse to the playback command signal, the system 
controller 9 controls the media manager 3 to read out 
the program-related information from the recording me- 
dium 4, The media manager 3 refers to the program- 
related information, and thereby determines a start ad- 
dress on the recording medium 4 which corresponds to 
the designated playback start point. The media manag- 
er 3 accesses the point on the recording medium 4 
which is designated by the start address. The media 
manager 3 reproduces a designated program signal 
from the recording medium 4 at the start address and 
subsequent addresses while being controlled by the 
system controller 9. Under the control by the system 
controller 9, the media manager 3 converts the repro- 
duced program signal into a program signal of an origi- 
nal format equal to the format of a program signal out- 
putted from the record controller 2. The media manager 

3 outputs the resultant program signal to the reproduc- 
tion controller 5. The reproduction controller 5 has an 
internal buffer. The reproduction controllers stores the 
program signal from the media manager 3 into the in- 
ternal buffer. Under the control by the system controller 
9, the reproduction controller 5 reads out the program 
signal from the internal buffer. The reproduction control- 
ler 5 extracts the auxiliary information from the read-out 
program signal. 

[0041] During the norma! playback mode of operation 
of the apparatus, the reproduction controller 5 outputs 
the read-out program signal to the reproduced signal 
processor 6. In addition, the reproduction controller 5 
outputs the extracted auxiliary information to the system 
control ler 9. The reproduced signal processor 6 subjects 
the program signal from the reproduction controller 5 to 
the expansion process, for example, the MPEG-based 
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expansion process, to get the expansion-resultant pro- 
gram signal. The reproduced signal processor 6 outputs 
the expansion-resultant program signal to the OSD 
processor 7. The expansion-resultant program signal 
has a set of a video signal and an audio signal (or audio 
signals). The reproduction signal processor 6 generates 
a sync signal related to the video signal. The reproduc- 
tion signal processor 6 outputs the sync signal to the 
display controller 8. The system controller 9 transfers 
the auxiliary information from the reproduction controller 
5 to the display controller 8. The display controller 8 con- 
trols the OSD processor 7 in response to the sync signal 
from the reproduced signal processor 6 and the auxiliary 
information from the system controller 9 so that the OSD 
processor 7 adds suitable on-screen information (OSI) 
to the program signal outputted from the reproduced sig- 
nal processor 6. The contents of the on-screen Informa- 
tion originate from the auxiliary information. The OSD 
processor 7 outputs the OSI-added program signal to, 
for example, the display and audio unit 15 of the televi- 
sion receiver. A video signal in the OSI-added program 
signal can be indicated on a display of the television re- 
ceiver while an audio signal therein can be converted 
into corresponding-sounds by loudspeakers of the tele- 
vision receiver. 

[0042] Fig. 2 shows an example of a picture (a 
1 -frame picture) represented by the OSI-added program 
signal which occurs during the normal playback mode 
of operation of the apparatus. With reference to Fig. 2, 
the on-screen information (OSI) corresponds picture 
portions H A\ "B", "C M , and "D". Specifically, a first seg- 
ment of the on-screen information (OSI) corresponds to 
a bar "A" denoting the overall time length, that is, the 
total play time, of a designated program (a played-back 
program). A second segment of the on-screen informa- 
tion corresponds to a playback position mark "B" located 
in the bar "A" which denotes the lapse of playback time 
relative to the total playback time of the designated pro- 
gram. A third segment of the on-screen information cor- 
responds to numerals and characters "C" located in a 
left upper area of the picture which denote the lapse of 
playback time from the head of the designated program. 
A fourth segment of the on-screen information corre- 
sponds to numerals and characters "D" located in a right 
upper area of the picture which denote the date of the 
recording of the designated program. 
[0043] During the cache-ON recording mode of oper- 
ation of the apparatus, the recording medium 4 is used 
as a cache. The cache-ON recording mode of operation 
of the apparatus is implemented as follows. The user 
sets a cache hold time by operating the key input unit 
12. The cache hold time corresponds to a desired time 
length (a desired playtime) of a program signal cached 
in the recording medium 4. The cache hold time- may 
correspond to a predetermined time length (a predeter- 
mined play time). Information of the cache hold time is 
transmitted from the key input unit 12 to the system con- 
troller 9. A signal of a cache-ON command is inputted 



into the system controller 9 via the key input unit 1 2. The 
cache-ON recording mode of operation of the apparatus 
is started in response to the cache-ON command signal. 
[0044] Operation of the record signal processor 1 , the 

5 record controller 2, and the media manager 3 in the 
cache-ON recording mode of operation of the apparatus 
is basically similar to that in the normal recording mode 
of operation thereof. Therefore, a prescribed-format 
program signal which contains auxiliary information is 

10 recorded on (cached in) the recording medium 4. During 
the cache-ON recording mode of operation of the appa- 
ratus, the system controller 9 monitors, via the media 
manager 3, the play time (the time length) of the pro- 
gram signal cached in the recording medium 4. The sys- 

'5 tern controller 9 compares the monitored play time with 
the cache hold time. The system controller 9 controls 
the media manager 3 in response to the comparison re- 
sult so that the program signal cached in the recording 
medium 4 can be suitably updated. Thus, a latest portion 

20 of the program signal which corresponds to the cache 
hold time is stored in the recording medium 4 while an 
old portion thereof is automatically erased from the re- 
cording medium 4. 

[0045] During the cache-ON recording mode of oper- 
as ation of the apparatus , th e system controller 9 receives 
the present-time information from the system clock 10. 
The system controller 9 gets time information of the 
cached program signal, that is, information representing 
the play time (the time length) of the program signal 
30 cached in the recording medium 4. The system control- 
ler 9 feeds the present-time information and the time in- 
formation of the cached program signal to the display 
controller 8. 

[0046] During the cache-ON recording mode of oper- 
as ation of the apparatus, the media manager 3 transfers 
the auxiliary-information-added program signal from the 
record controller 2 to the reproduction controller 5. The 
reproduction controller 5 feeds the program signal to the 
reproduced signal processor 6. The reproduced signal 
40 processor 6 subjects the program signal from the repro- 
duction controller 5 to the expansion process, for exam- 
ple, the MPEG-based expansion process, to get the ex- 
pansion-resultant program signal. The reproduced sig- 
nal processor 6 outputs the expansion-resultant pro- 
45 gram signal to the OSD processor 7. The expansion- 
resultant program signal has a set of a video signal and 
an audio signal (or audio signals). The reproduction sig- 
nal processor 6 generates a sync signal related to the 
video signal. The reproduction signal processor 6 out- 
50 puts the sync signal to the display controller 8. The dis- 
play controller 8 controls the OSD processor 7 in re- 
sponse to the sync signal from the reproduced signal 
processor 6 and the present-time information and the 
cached-program-signal time information from the sys- 
55 tern controller 9 so that the OSD processor 7 adds suit- 
able on-screen information (OSI) to the program signal 
outputted from the reproduced signal processor 6. The 
contents of the on-screen information originate from the 
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present-time information and the cached-program sig- 
nal time information. The OSD processor 7 outputs the 
OS) -added program signal to, for example, the display 
and audio unit 1 5 of the television receiver. A video sig- 
nal in the OSI-added program signal can be indicated 
on the display of the television receiver while an audio 
signal therein can be converted into corresponding 
sounds by the loudspeakers of the television receiver. 
It should be noted that a program signal may be directly 
fed to the OSD processor 7 without being subjected to 
the compression process and the expansion process. 
[0047] Fig. 3 shows an example of a picture (a 
1 -frame picture) represented by the OSI-added program 
signal which occurs during the cache-ON recording 
mode of operation of the apparatus. With reference to 
Fig. 3, the on-screen information (OSI) corresponds pic- 
ture portions "E", T, "G", and "H". Specifically, a first 
segment of the on-screen information (OSI) corre- 
sponds to a bar *E" having a scale of time. A second 
segment of the on-screen information relates to a record 
position mark "P located at a place on the bar "E" which 
corresponds to the present moment. A third segment of 
the on-screen information corresponds to a color- 
changed portion "G" of the bar "E" which denotes the 
time length (the playtime) of the program signal cached 
in the recording medium 4. The color-changed portion 
"G" of the bar "E" makes it possible to confirm the oldest 
end of the time range corresponding to the cached pro- 
gram signal. In the case of a program signal broadcast- 
ed from a television station, the color-changed portion 
"G" of the bar W E B indicates what time portion of the 
broadcasted program signal is cached and what time 
the oldest end of the cached program-signal portion was 
broadcasted. A fourth segment of the on-screen infor- 
mation corresponds to numerals and characters "H" lo- 
cated in a right upper area of the picture which denote 
the present time. 

[0048] The cache-ON recording mode of operation of 
the apparatus is replaced by the cache playback mode 
of operation thereof when the user operates the key in- 
put unit 12 to input a rewind command signal. The re- 
wind command signal is transmitted from the key input 
unit 12 to the system controller 9. The system controller 
9 operates to start the cache playback mode of opera- 
tion of apparatus in response to the rewind command 
signal. 

[0049] Operation of the record signal processor 1 and 
the record controller 2 in the cache playback mode of 
operation of the apparatus is basically similar to that in 
the normal recording mode of operation thereof. There- 
fore, the record controller 2 outputs an auxiliary-infor- 
mation-added program signal to the media manager 3. 
During the cache playback mode of operation of the ap- 
paratus, the media manager 3 converts the program sig- 
nal from the record controller 2 into a program signal of 
the prescribed format. Under the control by the system 
controller 9, the media manager 3 records the pre- 
scribed-format program signal on the recording medium 



4. In addition, under the control by the system controller 
9, the media manager 3 reproducesthe cached program 
signal from the recording medium 4. The media manag- 
er 3 converts the reproduced program signal into a pro- 
5 gram signal of the original format. The media manager 
3 outputs the resultant program signal to the reproduc- 
tion controllers. The reproduction controller 5 stores the 
program signal from the media manager 3 into the in- 
ternal buffer while being controlled by the system con- 
to trollerg. 

[0050] During the cache playback mode of operation 
of the apparatus, the recording of the prescribed-format 
program signal on the recording medium 4 and the re- 
production of the cached program signal from the re- 
ts cording medium 4 are alternately executed at a high al- 
ternation rate on a time sharing basis. Specifically, the 
system controller 9 controls the record controller 2 and 
the media manager 3 so that the program signal will be 
read out from the buffer in the record controller 2 and 

20 be transmitted to the media manager 3 at a record timing 
suited lor the program signal. In addition, the system 
controller 9 controls the media manager 3 and the re- 
production controller 5 so that the cached program sig- 
nal will be reproduced from the recording medium 4 and 

25 be stored into the buffer in the reproduction controller 5 
at a timing different from the record timing. 
[0051] During the cache playback mode of operation 
of the apparatus, the reproduction controller 5 reads out 
the program signal from the internal buffer while being 

30 controlled by the system controller 9. The reproduction 
controller 5 extracts the auxiliary information from the 
read-out program signal. The reproduction controller 5 
outputs the read-out program signal to the reproduced 
signal processor 6. In addition, the reproduction control - 

55 (er 5 outputs the extracted auxiliary information to the 
system controller 9. The reproduced signal processor 6 
subjects the program signal from the reproduction con- 
troller 5 to the expansion process, for example, the 
MPEG-based expansion process, to get the expansion- 

40 resultant program signal. The reproduced signal proc- 
essor 6 outputs the expansion-resultant program signal 
to the OSD processor 7. The expansion-resultant pro- 
gram signal has a set of a video signal and an audio 
signal (or audio signals). The reproduction signal proc- 

43 essor 6 generates a sync sig nal related to the video sig- 
nal. The reproduction signal processor 6 outputs the 
sync signal to the display controller 8. The system con- 
troller 9 transfers the auxiliary information from the re- 
production controller 5 to the display controller 8. The 

so system controller 9 receives the present-time informa- 
tion from the system clock 1 0. The system controller 9 
feeds the present-time information to the display con- 
troller 8. The display controller 8 controls the OSD proc- 
essor 7 in response to the sync signal from the repro- 

55 duced signal processor 6 and the auxiliary information 
and the present-time information from the system con- 
troller 9 so that the OSD processor 7 adds suitable on- 
screen information (OSI) to the program signal output- 
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ted from the reproduced signal processor 6. The con- 
tents of the on-screen information originate from the 
auxiliary information and the present-time information. 
The OSD processor 7 outputs the OSI-added program 
signal to, for example, the display and audio unit 15 of 
the television receiver. A video signal in the OSI-added 
program signal can be indicated on the display of the 
television receiver while an audio signal therein can be 
converted into corresponding sounds by the loudspeak- 
ers of the television receiver. 

[0052] Fig. 4 shows an example of a picture (a 
1 -frame picture) represented by the OSI-added program 
signal which occurs during the cache playback mode of 
operation of the apparatus. With reference to Fig. 4, the 
on-screen information (OSI) corresponds picture por- 
tions "B", "E", "F", "G", "H". and "J". Specifically, a first 
segment of the on-screen information (OSI) corre- 
sponds to a bar "E" having a scale of time. A second 
segment of the on-screen information relates to a record 
position mark "F M located at a place on the bar M E' which 
corresponds to the present moment. A third segment of 
the on-screen information relates to a playback position 
mark "B M located at a place on the bar M E" which denotes 
the time of the recording of the program-signal portion 
currently reproduced from the recording medium 4. A 
fourth segment of the on-screen information corre- 
sponds to a color-changed portion "G" of the bar "E" 
which denotes the time length (the playtime) of the pro- 
gram signal cached in the recording medium 4. The 
color-changed portion "G" of the bar "E" makes it pos- 
sible to confirm the oldest end of the time range corre- 
sponding to the cached program signal. In the case of 
a program signal broadcasted from a television station, 
the color-changed portion °G" of the bar "E" indicates 
what time portion of the broadcasted program signal is 
cached and what time the oldest end of the cached pro- 
gram-signal portion was broadcasted. A fifth segment 
of the on-screen information corresponds to numerals 
and characters "J" located in a left upper area of the pic- 
ture which denote the time of the recording of the pro- 
gram-signal portion currently reproduced from the re- 
cording medium 4. A sixth segment of the on-screen in- 
formation corresponds to numerals and characters "H" 
located in a right upper area of the picture which denote 
the present time. 

[0053] I n the cache playback mode of operation of the 
apparatus, when a signal of a fast-forward command (a 
fast-feed command) is inputted into the system control- 
ler 9 via the key input unit 12, a scene represented by 
the program signal which temporally follows the current 
playback position "B" (see Fig. 4) is retrieved as men- 
tioned below. The system controller 9 controls the media 
manager 3 in response to the fast-forward command 
signal so that the currently-accessed point of the cached 
program signal on the recording medium 4 will move for- 
ward in time base. Therefore, the media manager 3 re- 
produces the forward program signal from the recording 
medium 4. The media manager 3 outputs the forward 



program signal to the reproduction controller 5. As a re- 
sult, the currently-indicated scene moves forward in 
time base. 

[0054] Rg. 5 shows an example of a picture (a 

5 1 -frame picture) represented by the OSI-added program 
signal which occurs during the cache fast-forward play- 
back mode of operatio n of the apparatus. With reference 
to Fig. 5, the on-screen information (OSI) corresponds 
picture portions "E", "P*. M G", "H", "J", and "K". The pic- 

10 ture portions "E", "P, "G", "H", and "J" in Fig. 5 are sim- 
ilar to those in Fig. 4. The picture portion "K" in Fig. 5 
replaces the picture portion "B M in Fig. 4. The picture por- 
tion "K" is a fast-forward position mark located at- a 
place on the bar "E" which denotes the time of the re- 
's cording of the program-signal portion currently repro- 
duced from the recording medium 4. 
[0055] In the cache playback mode of operation of the 
apparatus, when a signal of a rewind command is input- 
ted into the system controller 9 via the key input unit 12, 

20 a scene represented by the program signal which tem- 
porally precedes the current playback position "B" (see 
Rg. 4) is retrieved as follows. The system controller 9 
controls the media manager 3 in response to the rewind 
command signal so that the currently- accessed point of 

25 the cached program signal on the recording medium 4 
will move backward in time base. Therefore, the media 
manager 3 reproduces the backward program signal 
from the recording medium 4. The media manager 3 out- 
puts the backward program signal to the reproduction 

30 controller 5. As a result, the currently-indicated scene 
moves backward in time base. Picture portions corre- 
sponding to on-screen information which occurs during 
the cache rewind playback mode of operation of the ap- 
paratus are similar to those occurring during the cache 

35 fast-forward playback mode of operation thereof except 
for the following design change. A rewind position mark 
corresponding to a segment of the on-screen informa- 
tion and located at a place on the bar "E" replaces the 
fast forward pos tion mark M K W (see Fig. 5). The rewind 

40 position mark and the fast-forward position mark are 
symmetrical. Specifically, the rewind position mark has 
arrows pointing in a direction opposite to the pointing 
direction of arrows of the fast-forward position mark. 
[0056] During the cache fast-forward playback mode 

is of operation of the apparatus, the fast-forward position 
mark "K" moves toward the record position mark "F" 
(see Fig. 5). The system controller 9 derives, from the 
auxiliary information, a signal representing the current- 
ly-accessed point in the cached program signal on the 

so recording medium 4 which corresponds to the fast-for- 
ward position mark "K". The system controller 9 com- 
pares the currentry-accessed point signal with the 
present-moment information to decide whether or not 
the currently-accessed point in the cached program sig- 

55 nal substantially reaches the currently-broadcasted 
segment of the program signal. When the currently-ac- 
cessed point in the cached program signal substantially 
reaches the currently-broadcasted segment of the pro- 
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gram signal, the system controller 9 terminates the 
cache fast-forward playback mode of operation of the 
apparatus and restarts the cache-ON recording mode 
of operation thereof. Accordingly, in this case, the indi- 
cated picture is changed from the type of Fig. 5 to the 
type of Fig. 3. 

[0057] The cache playback mode , cache fast-forward 
playback mode, and cache rewind playback mode of op- 
eration of the apparatus can be executed for the cached 
program signal which corresponds to the color-changed 
portion "G u of the bar U E" (see Figs. 3, 4, and 5). 
[0058] As shown in Fig. 3, during the cache-ON re- 
cording mode of operation of the apparatus, only the 
record position mark "F" is indicated on the bar "E". As 
shown in Fig. 4, during the cache playback mode of op- 
eration of the apparatus, the record position mark "F" 
and also the playback position mark "B n are indicated 
on the bar *E". Therefore, in the cache playback mode 
of operation of the apparatus, the picture indicated on 
the display can be prevented from being confused with 
a scene represented by a currently-broadcasted pro- 
gram signal. 

[0059] As shown in Fig. 4, during the cache playback 
mode of operation of the apparatus, the picture indicat- 
ed on the display shows the time of the recording of the 
program-signal segment which is currently reproduced. 
Therefore, it is possible to easily confirm the time of the 
recording of the program-signal segment which is cur- 
rently reproduced. As previously mentioned, the color- 
changed portion "G" of the bar "E" denotes the time 
length (the play time) of the program signal cached in 
the recording medium 4. The color-changed portion "G M 
of the bar "E u makes it possible to confirm the oldest end 
of the time range corresponding to the cached program 
signal. In the case of a program signal broadcasted from 
a television station, the color-changed portion M G M of the 
bar "E" indicates what time portion of the broadcasted 
program signal is cached and what time the oldest end 
of the cached program-signal portion was broadcasted. 
[0060] The normal recording mode of operation of the 
apparatus is replaced by the time shift playback mode 
of operation thereof when the user operates the key in- 
put unit 12 to input a head- retrieval command signal or 
a command signal of requiring the playback of a record- 
ed program signal from Its head. The playback com- 
mand signal (the head-retrieval command signal) Is 
transmitted from the key input unit 1 2 to the system -con- 
troller 9. The system controller 9 operates to start the 
time shift playback mode of operation of apparatus in 
response to the playback command signal. 
[0061 J Operation of the record signal processor 1 and 
the record controller 2 in the time shift playback mode 
of operation of the apparatus is basically similar to that 
in the normal recording mode of operation thereof. 
Therefore, the record controller 2 outputs an auxiliary- 
information-added program signal to the media manag- 
er 3. During the time shift playback mode of operation 
of the apparatus, the media manager 3 converts the pro- 



gram signal from the record controller 2 into a program 
signal of the prescribed format. Under the control by the 
system controller 9 : the media manager 3 records the 
prescribed-format program signal on the recording me- 

s dium 4. In addition, under the control by the system con- 
troller 9, the media manager 3 reproduces the recorded 
program signal from the recording medium 4. Generally, 
the reproduction of the recorded program signal is start- 
ed from its head or its desired segment. The media man- 

10 agar 3 converts the reproduced program signal into a 
program signal of the original format. The media man- 
ager 3 outputs the resultant program signal to the repro- 
duction controllers. The reproduction controller 5 stores 
the program signal from the media manager 3 into the 

*5 internal buffer while being controlled by the system con- 
troller 9. 

[0062] During the time shift playback mode of opera- 
tion of the apparatus, the recording of the prescribed- 
format program signal on the recording medium 4 and 

20 the reproduction of the recorded program signal from 
the recording medium 4 are alternately executed at a 
high alternation rate on a time sharing basis. Specifical- 
ly, the system controller 9 controls the record controller 
2 and the media manager 3 so that the program signal 

25 will be read out from the buffer in the record controller 
2 and be transmitted to the media manager 3 at a record 
timing suited for the program signal. In addition, the sys- 
tem controller 9 controls the media manager 3 and the 
reproduction controller 5 so that the recorded program 

30 signal will be reproduced from the recording medium 4 
and be stored into the buffer in the reproduction control- 
ler 5 at a timing different from the record timing. 
[0063] During the time shift playback mode of opera- 
tion of the apparatus, the reproduction controllers reads 

35 out the program signal from the internal buffer while be- 
ing controlled by the system controller 9. The reproduc- 
tion controller 5 extracts the auxiliary information from 
the read-out program signal. The reproduction controller 
5 outputs the read-out program signal to the reproduced 

40 signal processor 6. In addition, the reproduction control- 
ler 5 outputs the extracted auxiliary information to the 
system controller 9. The reproduced signal processor 6 
subjects the program signal from the reproduction con- 
troller 5 to the expansion process, for example, the 

45 MPEG-based expansion process, to get the expansion- 
resultant program signal. The reproduced signal proc- 
essor 6 outputs the expansion-resultant program signal 
to the OSD processor 7. The expansion-resultant pro- 
gram signal has a set of a video signal and an audio 

so signal (or audio signals). The reproduction signal proc- 
essor 6 generates a sync signal related to the video sig- 
nal. The reproduction signal processor 6 outputs the 
sync signal to the display controller 8. The system con- 
troller 9 transfers the auxiliary information from the re- 

55 production controller 5 to the display controller 8. The 
system controller 9 receives the present-time informa- 
tion from the system clock 10. The system controller 9 
feeds the present-time information to the display con- 
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troller 8. The display controller 8 controls the OSD proc- 
essor 7 in response to the sync signal from the repro- 
duced signal processor 6 and the auxiliary information 
and the present-time information from the system con- 
troller 9 so that the OSD processor 7 adds suitable on- 
screen information (OSI) to the program signal output- 
ted from the reproduced signal processor 6. The con- 
tents of the on-screen information originate from the 
auxiliary information and the present-time information. 
The OSD processor 7 outputs the OSI-added program 
signal to, for example, the display and audio unit 15 of 
the television receiver. A video signal in the OSI-added 
program signal can be indicated on the display of the 
television receiver while an audio signal therein can be 
converted into corresponding sounds by the loudspeak- 
ers of the television receiver. 

[0064] Fig. 6 shows an example of a picture (a 
1 -frame picture) represented by the OSI-added program 
signal which occurs during the time shift playback mode 
of operation of the apparatus. With reference to Fig. 6, 
the on-screen information (OSI) corresponds picture 
portions n B m , "E", "F", M G M , M H" ( and "J«\ Specifically, a 
first segment of the on-screen information (OSI) corre- 
sponds to a bar "E" having a scale of time. A second 
segment of the on-screen information relates to a record 
position mark n F" located at a place on the bar "E M which 
corresponds to the present moment. A third segment of 
the on-screen information relates to a playback position 
mark "B" located at a place on the bar "E" which denotes 
the time of the recording of the program -signal portion 
currently reproduced from the recording medium 4. A 
fourth segment of the on-screen information corre- 
sponds to a color-changed portion "G" of the bar "E" 
which denotes the time length (the playtime) of the pro- 
gram signal recorded on the recording medium 4. In 
general, the color-changed portion "G" of the bar "E" 
lengthens in accordance with the lapse of time. In the 
case of a program signal broadcasted from a television 
station, the color-changed portion "G" of the bar "E" in- 
dicates what time portion of the broadcasted program 
signal is cached and what time the oldest end of the 
cached program-signal portion was broadcasted. A fifth 
segment of the on-screen information corresponds to 
numerals and characters "J" located in a left upper area 
of the picture which denote the time of the recording of 
the program-signal portion currently reproduced from 
the recording medium 4. A sixth segment of the on- 
screen information corresponds to numerals and char- 
acters "H" located in a right upper area of the picture 
which denote the present time. 
[0065] The normal recording mode of operation of the 
apparatus is replaced by the time shift playback mode 
of operation thereof when the user operates the key in- 
put unit 12 to input a rewind command signal. The re- 
wind command signal is transmitted from the key input 
unit 12 to the system controller 9. The system controller 
9 operates to start the time shift playback mode of op- 
eration of apparatus in response to the rewind command 



signal. In general, the rewind command signal desig- 
nates a point of the recorded program signal from which 
playback should be started. The system controller 9 no- 
tifies the media manager 3 of the designated playback 

5 start point. The media manager 3 accesses the desig- 
nated playback start point of the recorded program sig- 
nal in the recording medium 4. Under the control by the 
system controller 9. the media manager 3 reproduces 
the portion of the recorded program signal from the re- 

10 cording medium 4 which follows the designated play- 
back start point. In this case, a rewind position mark is 
indicated instead of the playback position mark m B" (see 
Fig. 6). A fast-forward command signal may replace the 
rewind command signal. When a fast-forward command 

15 signal rather than a rewind command signal is inputted 
via the key input unit 12, a fast-forward position mark is 
indicated Instead of the playback position mark "B" (see 
Fig. 6). 

[0066] In the case where the input program signal is 
20 of the M PEG compressed type, the input program signal 
is directly fed to the record controller 2. 
[0067] When the program signal of the MPEG com- 
pressed type originally contains superimposed informa- 
tion of the broadcasting time (the on -air time), it is un- 
25 necessary that the record controller 2 receives the 
present-time information from the system clock 10 via 
the system controller 9 and adds the received present- 
time information to the program signal. In this case, the 
reproduction controller 5 extracts the superimposed 
30 time information from the reproduced program signal as 
auxiliary information. 

[0068] The system controller 9 may control the OSD 
processor 7 via the display controller 8 so that the color 
of the color-changed portion "G" of the bar W E" in the 

35 cache playback mode of operation of the apparatus will 
differ from that in the time shift playback mode of oper- 
ation thereof. For example, the color is blue in the cache 
playback mode of operation of the apparatus, and is red 
in the time shift playback mode of operation thereof. In 

40 this case, the user can easily discriminate the execution 
of the cache playback mode of operation and the exe- 
cution of the time shift playback mode of operation. 
[0069] The bar "E" may be replaced by a time-indicat- 
ing picture portion of another shape. The bar "E" may 

45 be replaced by an array of time indications without a 
scale of time. The bar "E" may be replaced by a circle 
having a scale or time. The playback position mark "B" 
and the record position mark a P may be at positions 
separating from the bars "A" and "E" and corresponding 

so to the time indications by the bars "A" and "E". 

Second Embodiment 

[0070] Fig. 7 shows a program-signal recording and 
55 reproducing apparatus according to a second embodi- 
ment of this invention. The apparatus of Fig. 7 can be 
connected with, for example, a television receiver or 
both a tuner and a television receiver. In the apparatus 
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of Fig. 7, a record signal processor 101 is connected 
with a record controller 102. The record controller 102 
is connected with a media manager 103 and a system 
controller 109. The media manager 103 can access a 
recording medium 104 which includes, for example, a 
hard disk or a semiconductor memory. The media man- 
ager 1 03 is connected with a reproduction controller 1 05 
and the system controller 109. The reproduction con- 
troller 105 is connected with a reproduced signal proc- 
essor 1 06 and the system controller 1 09. The repro- 
duced signal controller 106 is connected with an OSD 
(on-screen display) processor 107 and a display con- 
troller 108. The OSD processor 107 is connected with 
the display controller 1 08. The display controller 1 08 is 
connected with the system controller 109. The system 
controller 109 is connected with a system clock 110, a 
record reservation manager 111, and a key input unit 
112. 

[0071] The record signal processor 101 can be con- 
nected with, for example, a tuner or a television receiver. 
A program signal to be recorded, that is, a signal repre- 
senting a program to be recorded, is inputted into the 
record signal processor 1 01 from, for example, the tuner 
or the television receiver. The record signal processor 
101 includes a compressive encoder such as an MPEG 
encoder. Here, "MPEG" is short for Moving Picture Ex- 
perts Group. The record signal processor 101 subjects 
the input program signal to a compression process, for 
example, an MPEG-based compression process, to get 
the compression-resultant program signal (the program 
signal of the MPEG format).The record signal processor 
101 outputs the compression-resultant program signal 
to the record controller 102. 

[0072] The record controller 1 02 adds auxiliary infor- 
mation to the compression-resultant program signal. 
The record controller 102 stores the auxiliary-informa- 
tion-added program signal into a buffer (not shown). The 
record controller 102 reads out the auxiliary-informa- 
tion-added program signal from the buffer and outputs 
the read-out program signal to the media manager 103 
at a prescribed timing. 

[0073] The media manager 1 03 converts the program 
signal from the record controller 1 02 into a program sig- 
nal of a prescribed format suited for record on the re- 
cording medium 104. The media manager 1 03 Includes 
a drive for the recording medium 104. The media man- 
ager 1 03 records the prescribed-format program signal 
on the recording medium 104. The media manager 103 
reproduces the prescribed-format program signal from 
the recording medium 104. The media manager 103 
converts the reproduced program signal into a program 
signal of an original format equal to the format of a pro- 
gram signal outputted from the record controller 102. 
The media manager 103 outputs the resultant program 
signal to the reproduction controller 105. 
[0074] The reproduction controller 1 05 stores the pro- 
gram signal from the media manager 103 into a buffer 
(not shown). The reproduction controller 103 reads out 



the program signal from the buffer and outputs the read- 
out program signal to the reproduced signal processor 
106 at a prescribed timing. In addition, the reproduction 
controller 1 05 extracts the auxiliary information from the 
5 program signal. The reproduction controller 1 05 outputs 
the extracted auxiliary information to the system control- 
ler 109. 

[0075] The reproduced signal processor 1 06 includes 
an expansive decoder such as an MPEG decoder. The 

10 reproduced signal processor 1 06 subjects the program 
signal from the reproduction controller 1 05 to an expan- 
sion process, for example, an MPEG-based expansion 
process, to get the expansion-resultant program signal. 
The expansion process is inverse with respect to the 

'5 compression process by the record signal processor 
101 . The reproduced signal processor 106 outputs the 
expansion-resultant program signal to the OSD proces- 
sor 1 07. The expansion-resultant program signal has a 
set of a video signal and an audio signal (or audio sig- 

20 nals). The reproduction signal processor 1 06 generates 
a sync signal related to the video signal. The reproduc- 
tion signal processor 1 06 outputs the sync signal to the 
display controller 108. 

[0076] The OSD processor 1 07 adds on-screen inf or- 

25 mation (OSI) to the program signal outputted from the 
reproduced signal processor 106. In other words, the 
OSD processor 107 superimposes the on-screen infor- 
mation (OSI) on the program signal outputted from the 
reproduced signal processor 106. The OSD processor 

30 1 07 can be connected with, for example, a display and 
audio unit 1 1 5 of the television receiver. The OSD proc- 
essor 1 07 outputs the OSI-added program signal to, for 
example, the display and audio unit 1 15 of the television 
receiver. A video signal in the OSI-added program signal 

35 can be indicated on a display of the television receiver 
while an audio signal therein can be converted into cor- 
responding sounds by loudspeakers of the television re- 
ceiver. The display controller 108 controls the OSD 
processor 107 on the basis of a timing determined by 

40 the sync signal fed from the reproduced signal proces- 
sor 106. 

[0077] The system controller 1 09 controls the record 
controller 102, the media manager 103, the reproduc- 
tion controller 1 05, and the display controller 1 08 while 

45 sending and receiving information to and from the de- 
vices 1 02, 1 03, 1 05, and 1 08. The system controller 1 09 
includes, for example, a microcomputer or a similar de- 
vice having a combination of an input/output port, a 
processing section, a RAM, and a ROM. The system 

so controller 1 09 operates in accordance with a control pro- 
gram stored in the ROM. The control program is de- 
signed to enable the system controller 1 09 to implement 
steps of operation which will be mentioned later. 
[0078] The system clock 1 1 0 feeds information of the 

55 present date and information of the present time to the 
system controller 1 09. The record reservation manager 
111 includes a memory storing information of program 
reservations. The record reservation manager 111 
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sends and receives information to and from the system 
controller 109. The key input unit 112 can be operated 
by a user. The key input unit 1 12 outputs signals of user's 
commands to the system controller 1 09 when being op- 
erated by the user. The key input unit 112 includes an 
array of keys or buttons provided on the body of the ap- 
paratus. The key input unit 1 1 2 may include a combina- 
tion of a remote control transmitter and a remote control 
receiver, or an external device connected via an inter- 
face such as an IEEE1394 interface. 
[0079] Operation of the apparatus-of Fig. 7 can be 
changed among various modes in response to com- 
mand signals inputted via the key input unit 112. The 
modes of operation of the apparatus includes a normal 
recording mode, a normal playback mode . a cache-ON 
recording mode, a cache playback mode, a cache fast- 
forward playback mode, a cache rewind playback mode, 
and a time shift playback mode. 
[0080] The normal recording mode of operation of the 
apparatus is started when a record command signal is 
inputted into the system controller 109 via the key input 
unit 112. During the normal recording mode of operation 
of the apparatus, the record signal processor 1 01 con- 
verts an input program signal into a compressed pro- 
gram signal of the MPEG format. The record signal proc- 
essor 101 outputs the MPEG program signal to the 
record controller 102. On the other hand, the system 
controller 1 09 receives the present-date information and 
the present-time information from the system clock 1 1 0. 
The system controller 1 09 transfers the present-date in- 
formation and the present-time information to the record 
controller 102. The record controller 102 generates a 
frame information related to the MPEG program signal. 
The record controller 1 02 combines the present-date in- 
formation, the present-time information, and the frame 
information into auxiliary information. The record con- 
troller 102 adds the auxiliary information to the MPEG 
program signal. The added auxiliary information is 
equivalent to information of the broadcasting time or the 
on-air time (the on-air time stamp) of the program signal. 
The record controller 102 has an internal buffer. The 
record controller 102 stores the auxiliary-information- 
added program signal into the internal buffer. 
[0081] The record controller 1 02 may add the present- 
time information to the MPEG program signal at a pre- 
scribed timing, and then add, to the MPEG program sig- 
nal, information of the lapse of time from the moment 
represented by the added present-time information. 
[0082] During the normal recording mode of operation 
of the apparatus, the record controller 1 02 is controlled 
by the system controller 109 so that the auxiliary-infor- 
mation-added program signal is read out from the buffer 
in the record controller 1 02 and is outputted to the media 
manager 103. The media manager 103 is controlled by 
the system controller 1 09, thereby converting the pro- 
gram signal from the record controller 102 into a pro- 
gram signal of the prescribed format suited for record 
on the recording medium 1 04. The media manager 1 03 



records the prescribed-format program signal on the re- 
cording medium 104 while being controlled by the sys- 
tem controller 109. The program signal recorded on the 
recording medium 1 04 contains the auxiliary informa- 
5 tion. In the case where the recording medium 104 in- 
cludes a hard disk, the media manager 1 03 converts the 
program signal from the record controller 102 into data 
of a prescribed file format suited for record on the hard 
disk. Under the control by the system controller 1 09, the 
10 media manager 103 generates program-related infor- 
mation which represents the relation between the added 
auxiliary information and the addresses on the recording 
medium 1 04 at which the recorded program signal is lo- 
cated. The media manager 103 records the program- 
's related information on the recording medium 1 04 in ad- 
dition to the auxiliary-information-added program signal. 
[0083] The media manager 1 03 may record the aux- 
iliary Information and the program-related information 
on a recording medium different from the recording me- 
20 dium104. 

[0084] In general, the system controller 109 is in- 
formed of a designated playback start point (a desired 
playback start point) via the key input unit 112 when the 
apparatus is required to operate in the normal playback 
* s mode. The system controller 109 notifies the media 
manager 1 03 of the designated playback start point. The 
normal playback mode of operation of the apparatus is 
started when a playback command signal is inputted in- 
to the system controller 109 via the key input unit 112. 
30 Specifically, in response to the playback command sig- 
nal, the system controller 109 controls the media man- 
ager 1 03 to read out the program-related information 
from the recording medium 104. The media manager 

103 refers to the program -related information, and 
35 thereby determines a start address on the recording me- 
dium 1 04 which corresponds to the designated playback 
start point. The media manager 1 03 accesses the point 
on the recording medium 1 04 which is designated by 
the start address. The media manager 103 reproduces 

40 a designated program signal from the recording medium 

104 at the start address and subsequent addresses 
while being controlled by the system controller 1 09. Un- 
der the control by the system controller 109, the media 
manager 103 converts the reproduced program signal 

*5 into a program signal of an original format equal to the 
format of a program signal outputted from the record 
controller 102. The media manager 103 outputs the re- 
sultant program signal to the reproduction controller 
105. The reproduction controller 105 has an internal 

so buffer. The reproduction controller 105 stores the pro- 
gram signal from the media manager 103 into the inter- 
nal buffer. Under the control by the system controller 
109, the reproduction controller 105 reads out the pro- 
gram signal from the internal buffer. The reproduction 

55 controller 1 05 extracts the auxiliary information from the 
read-out program signal. 

[0085] During the normal playback mode of operation 
of the apparatus, the reproduction controller 1 05 outputs 
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the read-out program signal to the reproduced signal 
processor 106. In addition, the reproduction controller 

1 05 outputs the extracted auxiliary information to the 
system controller 1 09. The reproduced signal processor 

106 subjects the program signal from the reproduction 
controller 105 to the expansion process, for example, 
the MPEG-based expansion process, to get the expan- 
sion-resultant program signal. The reproduced signal 
processor 1 06 outputs the expansion-resultant program 
signal to the OSD processor 107. The expansion-result- 
ant program signal has a set of a video signal and an 
audio signal (or audio signals). The reproduction signal 
processor 1 06 generates a sync signal related to the vid- 
eo signal. The reproduction signal processor 106 out- 
puts the sync signal to the display controller 108. The 
system controller 109 transfers the auxiliary information 
from the reproduction controller 1 05 to the display con- 
troller 108. The display controller 108 controls the OSD 
processor 107 in response to the sync signal from the 
reproduced signal processor 106 and the auxiliary infor- 
mation from the system controller 1 09 so that the OSD 
processor 107 adds suitable on-screen information 
(OS I) to the program signal outputted from the repro- 
duced signal processor 106. The contents of the on- 
screen information originate from the auxiliary informa- 
tion. The OSD processor 107 outputs the OSI-added 
program signal to, for example, the display and audio 
unit 115 of the television receiver. A video signal in the 
OSI-added program signal canbe indicated on a display 
of the television receiver while an audio signal therein 
can be converted into corresponding sounds by loud- 
speakers of the television receiver. 

[0086] Picture portions "A", W B", "C", and "D" corre- 
sponding to the on-screen information (OSI) occurring 
in the normal playback mode of operation of the appa- 
ratus are similar to those in Fig. 2. 
[0087] During the cache-ON recording mode of oper- 
ation of the apparatus, the recording medium 104 is 
used as a cache. The cache-ON recording mode of op- 
eration of the apparatus is implemented as follows. The 
user sets a cache hold time by operating the key input 
unit 112. The cache hold time corresponds to a desired 
time length (a desired play time) of a program signal 
cached in the recording medium 104, The cache hold 
time may correspond to a predetermined time length (a 
predetermined play time). Information of the cache -hold 
time is transmitted from the key input unit 1 2 to the sys- 
tem controller 9. Tne cache hold time may be replaced 
by a cached data amount set by the user. The setting of 
the cache hold time may be reptaced by setting all the 
unoccupied area of the recording medium 104 usable 
as a cache. A signal of acache-ON command is inputted 
into the system controller 1 09 via the key Input unit 112. 
The cache-ON recording mode of operation of the ap- 
paratus is started in response to the cache-ON com- 
mand signal. 

[0088] Operation of the record signal processor 101, 
the record controller 102, and the media manager 1 03 



in the cache-ON recording mode of operation of the ap- 
paratus is basically similar to that in the normal record- 
ing mode of operation thereof. Therefore, a prescribed- 
format program signal which contains auxiliary informa- 

5 tion is recorded on (cached in) the recording medium 
104. During the cache-ON recording mode of operation 
of the apparatus, the system controller 1 09 monitors, via 
the media manager 1 03, the play time (the time length) 
of the program signal cached in the recording medium 
1 04. The system controller 1 09 compares the monitored 
playtime with the cache hold time. The system controller 
109 controls the media manager 1 03 in response to the 
comparison result so that the program signal cached in 
the recording medium 104 can be suitably updated. 

1* Thus, a latest portion of the program signal which cor- 
responds to the cache hold time is stored in the record- 
ing medium 104 while an old portion thereof is automat- 
ically erased from the recording medium 104. 
[0089] During the cache-ON recording mode of oper- 

20 ation of the apparatus, the system controller 109 re- 
ceives the present-time information from the system 
clock 110. The system controller 109 gets time informa- 
tion of the cached program signal, that is, information 
representing the play time (the time length) of the pro- 

25 gram signal cached in the recording medium 104. The 
system controller 1 09 feeds the present-time informa- 
tion and the time information of the cached program sig- 
nal to the display controller 1 08. 
[0090] During the cache-ON recording mode of oper- 

30 ation of the apparatus, the media manager 1 03 transfers 
the auxiliary-information -added program signal from the 
record controller 1 02 to the reproduction controller 1 05. 
The reproduction controller 105 feeds the program sig- 
nal to the reproduced signal processor 106. The repro- 

35 duced signal processor 1 06 subjects the program signal 
from the reproduction controller 105 to the expansion 
process, for example, the MPEG-based expansion 
process, to get the expansion- resultant program signal. 
The reproduced signal processor 106 outputs the ex- 

40 pansion-resultant program signal to the OSD processor 
107. The expansion-resultant program signal has a set 
of a video signal and an audio signal (or audio signals). 
The reproduction signal processor 106 generates a 
sync signal related to the video signal. The reproduction 

<3 signal processor 1 06 outputs the sync signal to the dis- 
play controller 1 08. The display controller 1 08 controls 
the OSD processor 107 in response to the sync signal 
from the reproduced signal processor 106 and the 
present-time information and the cached-pragram-sig- 

50 nal time information from the system controller 109 so 
that the OSD processor 1 07 adds suitable on-screen in- 
formation (OSI) to the program signal outputted from the 
reproduced signal processor 1 06. The contents of the 
on-screen information originate from the present-time 

55 information and the cached-program-signal time infor- 
mation. The OSD processor 1 07 outputs the OSI-added 
program signal to, for example, the display and audio 
unit 115 of the television receiver. A video signal in the 
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OSI-added program signal can be indicated on the dis- 
play of the television receiver while an audio signal 
therein can be converted into corresponding sounds by 
the loudspeakers of the television receiver. It should be 
noted that a program signal may be directly fed to the 
OSD processor 1 07 without being subjected to the com- 
pression process and the expansion process. 
[0091) Picture portions "E", "F", "G". and "H" corre- 
sponding to the on-screen information (OSt) occurring 
in the cache-ON recording mode of operation of the ap- 
paratus are similar to those in Fig. 3. 
[0092] The cache-ON recording mode of operation of 
the apparatus is replaced by the cache playback mode 
of operation thereof when the user operates the key in- 
put unit 112 to input a rewind command signal. The re- 
wind command signal is transmitted from the key input 
unit 112 to the system controller 1 09. The system con- 
troller 1 09 operates to start the cache playback mode of 
operation of apparatus in response to the rewind com- 
mand signal. 

[0093] Operation of the record signal processor 1 01 
and the record controller 102 in the cache playback 
mode of operation of the apparatus is basically similar 
to that in the normal recording mode of operation there- 
of. Therefore, the record controller 102 outputs an aux- 
iliary-information-added program signal to the media 
manager 1 03. During the cache playback mode of op- 
eration of the apparatus, the media manager 1 03 con- 
verts the program signal from the record controller 1 02 
into a program signal of the prescribed format. Under 
the control by the system controller 1 09, the media man- 
ager 103 records the prescribed-format program signal 
on the recording medium 104. In addition, under the 
control by the system controller 1 09 , the media manager 
103 reproduces the cached program signal from the re- 
cording medium 104. The media manager 103 converts 
the reproduced program signal into a program signal of 
the original format. The media manager 1 03 outputs the 
resultant program signal to the reproduction controller 
1 05. The reproduction controller 1 05 stores the program 
signal from the media manager 1 03 into the internal buff- 
er while being controlled by the system controller 109. 
[0094] During the cache playback mode of operation 
of the apparatus, the recording of the prescribed-format 
program signal on the recording medium 1 04 and the 
reproduction of the cached program signal from the re- 
cording medium 1 04 are alternately executed at a high 
alternation rate on a time sharing basis. Specifically, the 
system controller 1 09 controls the record controller 1 02 
and the media manager 1 03 so that the program signal 
will be read out from the buffer in the record controller 

102 and be transmitted to the media manager 103 at a 
record timing suited for the program signal. In addition, 
the system controller 109 controls the media manager 

103 and the reproduction controller 105 so that the 
cached program signal will be reproduced from the re- 
cording medium 104 and be stored into the buffer in the 
reproduction controller 1 05 at a timing different from the 



record timing. 

[0095] During the cache playback mode of operation 
of the apparatus, the reproduction controller 1 05 reads 
out the program signal from the internal buffer while be- 

s ing controlled by the system controller 1 09. The repro- 
duction controller 1 05 extracts the auxiliary information 
from the read-out program signal. The reproduction con- 
troller 105 outputs the read-out program signal to the 
reproduced signal processor 1 06. In addition, the repro- 

io duction controller 1 05 outputs the extracted auxiliary in- 
formation to the system controller 109. The reproduced 
signal processor 1 06 subjects the program signal from 
the reproduction controller 105 to the expansion proc- 
ess, for example s the MPEG-based expansion process, 

15 to get the expansion-resultant program signal. The re- 
produced signal processor 106 outputs the expansion- 
resultant program signal to the OSD processor 1 07. The 
expansion-resultant program signal has a set of a video 
signal and an audio signal (or audio signals). The repro- 

20 duction signal processor 106 generates a sync signal 
related to the video signal. The reproduction signal proc- 
essor 1 06 outputs the sync signal to the display control- 
ler 1 08. The system controller 1 09 transfers the auxiliary 
information from the reproduction controller 1 05 to the 

25 display controller 108. The system controller 109 re- 
ceives the present-time information from the system 
clock 110. The system controller 1 09 feeds the present- 
time information to the display controller 1 08. The dis- 
play controller 108 controls the OSD processor 107 in 

30 response to the sync signal from the reproduced signal 
processor 106 and the auxiliary information and the 
present-time information from the system controller 1 09 
so that the OSD processor 1 07 adds suitable on-screen 
information (OSI) to the program signal outputted from 

55 the reproduced signal processor 106. The contents of 
the on-scneen information originate from the auxiliary in- 
formation and the present-time information. The OSD 
processor 107 outputs the OSI-added program signal 
to, for example, the display and audio unit 115 of the 

40 television receiver. A video signal in the OSI-added pro- 
gram signal can be indicated on the display of the tele- 
vision receiver while an audio signal therein can be con- 
verted into corresponding sounds by the loudspeakers 
of the television receiver. 

45 [0096] Picture portions °B W , "E", M P, "G", "H", and M J" 
corresponding to the on-screen information (OSI) occur- 
ring in the cache playback mode of operation of the ap- 
paratus are similar to those in Fig. 4. 
[0097] In the cache playback mode of operation of the 

50 apparatus, when a signal of a fast-forward command (a 
fast-feed command) is inputted into the system control- 
ler 109 via the key input unit 1 12, a scene represented 
by the program signal which temporally follows the cur- 
rent playback position "B n (see Fig. 4) is retrieved as 

55 mentioned below. The system controller 1 09 controls 
the media manager 103 in response to the fast-forward 
command signal so that the currently-accessed point of 
the cached program signal on the recording medium 



14 



BNSDCCfD: <EP 1T97790A2_L> 



27 EP1 191 790A2 28 



104 will move forward in time base. Therefore, the me- 
dia manager 103 reproduces the forward program sig- 
nal from the recording medium 1 04. The media manager 
1 03 outputs the forward program signal to the reproduc- 
tion controller 105. As a result, the currently-indicated 
scene moves forward in time base. 
[0098] Picture portions M E M , M P, "G", "H", "J M , and "K" 
corresponding to the on -screen information (OS I) occur- 
ring in the cache fast-forward playback mode of opera- 
tion of the apparatus are similar to those in Fig. 5. 
[0099] in the cache playback mode of operation of the 
apparatus, when a signal of a rewind command is input- 
ted into the system controller 1 09 via the key input unit 
112, a scene represented by the program signal which 
temporally precedes the current playback position "B" 
(see Fig. 4) is retrieved as follows. The system controller 
1 09 controls the media manager 1 03 in response to the 
rewind command signal so that the currently-accessed 
point of the cached program signal on the recording me- 
dium 104 will move backward in time base. Therefore, 
the media manager 1 03 reproduces the backward pro- 
gram signal from the recording medium 1 04. The media 
manager 103 outputs the backward program signal to 
the reproduction controller 1 05. As a result, the current- 
ly-indicated scene move6 backward in time base. Pic- 
ture portions corresponding to on-screen information 
which occurs during the cache rewind playback mode 
of operation of the apparatus are similar to those occur- 
ring during the cache fast-forward playback mode of op- 
eration thereof except for the following design change. 
A rewind position mark corresponding to a segment of 
the on-screen information and located at a place on the 
bar "E M replaces the fast-forward position mark "K" (see 
Fig. 5). The rewind position mark and the fast-forward 
position mark are symmetrical. Specifically, the rewind 
position mark has arrows pointing in a direction opposite 
to the pointing direction of arrows of the fast-forward po- 
sition mark. 

[01 00] During the cache fast-forward playback mode 
of operation of the apparatus, the fast-forward position 
mark "K" moves toward the record position mark "P 
(see Fig. 5). The system controller 1 09 derives, from the 
auxiliary information, a signal representing the current- 
ly-accessed point in the cached program signal on the 
recording medium 104 which corresponds to the fast- 
forward position mark "K". The system controller 109 
compares the currently-accessed point signal with the 
present-moment information to decide whether or not 
the currently-accessed point in the cached program sig- 
nal substantially reaches the currently-broadcasted 
segment of the program signal. When the currently-ac- 
cessed point in the cached program signal substantially 
reaches the currently-broadcasted segment of the pro- 
gram signal, the system controller 109 terminates the 
cache fast-forward playback mode of operation of the 
apparatus and restarts the cache-ON recording mode 
of operation thereof. Accordingly, in this case, the indi- 
cated picture is changed from the type of Fig. 5 to the 



type of Fig. 3. 

[0101] The cache playback mode,- cache fast-for- 
ward playback mode, and cache rewind playback mode 
of operation of the apparatus can be executed for the 

5 cached program signal which corresponds to the color- 
changed portion "G" of the bar"E n (see Figs. 3, 4, and 5). 
[0102] The system controller 109 has information of 
predetermined time points spaced at equal intervals. 
For example, the predetermined time points are 0000, 

10 0030, 0100, 0130, 2300, and 2330 hours (that is, 00: 
00, 00:30, 01 :00. 01:30, 23:00, and 23:30). The pre- 
determined time points are used in operation of the ap- 
paratus which responds to a head-retrieval command 
signal. An example of operation of the apparatus in re- 
's sponse to the head-retrieval command signal is as fol- 
lows. With reference to Fig. 3, the present time is be- 
tween 1200 hours and 1230 hours (between 12:00 and 
12:30). In the case where a head-retrieval command 
signal is inputted once via the key input unit 112 during 

20 the cache-ON recording mode of operation of the appa- 
ratus, one is selected from the predetermined time 
points which immediately precedes the present time. 
Since the present time is between 1200 hours and 1230 
hours, the selected predetermined time point is 1200 

25 hours (1 2:00). The portion of the cached program signal 
which temporally follows 1200 hours starts to be played 
back. When a head-retrieval command signal is inputted 
twice in quick succession, one is selected from the pre- 
determined time points which second immediately pre- 

30 cedes the present time. The selected predetermined 
time point is 1130 hours (11:30). The portion of the 
cached program signal which temporally follows 1130 
hours starts to be played back. When a head-retrieval 
command signal is inputted three times in quick succes- 

35 sion, one is selected from the predetermined time points 
which third immediately precedes the present time. The 
selected predetermined time point is 1100 hours (11: 
00). As shown in Fig. 3, a segment corresponding to 
1100 hours is absent from the cached program signal. 

40 in this case, the cached program signal starts to be 
played back from its head. 

[0103] To implement the above-mentioned operation 
of the apparatus in response to a head-retrieval com- 
mand signal, the system controller 109 and the media 

45 manager 1 03 act as follows. In the case where a head- 
retrieval command signal is Inputted once into the sys- 
tem controller 109 via the key input unit 112 during the 
cache-ON recording mode of operation of the appara- 
tus, the system controller 109 gets the present-time in- 

so formation Irom the system clock 110. The system con- 
troller 109 selects one from the predetermined time 
points which immediately precedes the present time. 
The selected predetermined time point corresponds to 
a designated playback start point. For example, the sys- 

55 tern controller 1 09 sets time information to the present- 
time information, and moves back the value represented 
by the time information until the minute part thereof 
reaches 00 or 30. The resultant time information is play- 
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back start point information. The system controller 109 
notifies the media manager 1 03 of the selected prede- 
termined time point (the playback start point informa- 
tion). The system controller 1 09 controls the media man- 
ager 103 to read out the program-related information 
from the recording medium 104. The media manager 
103 refers to the program-related information, and 
thereby determines a start address on the recording me- 
dium 104 which corresponds to the selected predeter- 
mined time point (the designated playback start point). 
The media manager 103 accesses the point on the re- 
cording medium 1 04 which is designated by the start 
address. The media manager 103 reproduces the por- 
tion of the cached program signal from the recording 
medium 104 at the start address and subsequent ad- 
dresses while being controlled by the system controller 
109. Thus, the portion of the cached program signal 
which temporally follows the selected predetermined 
time point starts to be played back. In the absence of a 
segment of the cached program signal which corre- 
sponds to the selected predetermined time point, the 
media manager 103 accesses the head of the cached 
program signal in the recording medium 104. In this 
case, the media manager 1 03 reproduces the head and 
subsequent segments of the cached program signal 
from the recording medium 104. Thus, the cached pro- 
gram signal starts to be played back from its head. When 
a head-retrieval command signal is inputted twice in 
quick succession, the system controller 1 09 selects one 
from the predetermined time points which second im- 
mediately precedes the present time. The system con- 
troller 1 09 notifies the media manager 1 03 of the select- 
ed predetermined time point (the playback start point in- 
formation). The media manager 1 03 refers to the pro- 
gram-related information, and thereby determines a 
start address on the recording medium 104 which cor- 
responds to the selected predetermined time point (the 
designated playback start point). The media manager 
103 accesses the point on the recording medium 104 
which is designated by the start address. The media 
manager 1 03 reproduces the portion of the cached pro- 
gram signal from the recording medium 1 04 at the start 
address and subsequent addresses while being control- 
led by the system controller 1 09. Thus, the portion of the 
cached program signal which temporally follows the se- 
lected predetermined time point starts to be played 
back. In the absence of a segment of the cached pro- 
gram signal which corresponds to the selected prede- 
termined time point, the media manager 103 accesses 
the head of the cached program signal in the recording 
medium 104. In this case, the media manager 103 re- 
produces the head and subsequent segments of the 
cached program signal from the recording medium 1 04. 
Thus, the cached program signal starts to be played 
back from its head. 

[0104] In the case where a backward head- retrieval 
command signal is inputted into the system controller 
1 09 via the key input unit 112 during the cache playback 



mode of operation of the apparatus, the system control- 
ler 109 selects one from the predetermined time points 
which immediately precedes the playback position (cor- 
responding to the playback position mark U B"). The se- 

5 lected predetermined time point corresponds to a des- 
ignated playback start point. For example, the system 
controller 1 09 sets time information into agreement with 
the playback position, and moves back the value repre- 
sented by the time information until the minute part 

10 thereof reaches 00 or 30. The resultant time information 
is playback start point information. The system control- 
ler 109 notifies the media manager 103 of the selected 
predetermined time point (the playback start point infor- 
mation). The system controller 109 controls the media 

is manager 103 to read out the program-related informa- 
tion from the recording medium 1 04. The media man- 
ager 1 03 refers to the program-related Information, and 
thereby determines a start address on the recording me- 
dium 104 which corresponds to the selected predeter- 

20 mined time point (the designated playback start point). 
The media manager 1 03 accesses the point on the re- 
cording medium 1 04 which is designated by the start 
address. The media manager 103 reproduces the por- 
tion of the cached program signal from the recording 

25 medium 104 at the start address and subsequent ad- 
dresses while being controlled by the system controller 
109. Thus, the portion of the cached program signal 
which temporally follows the selected predetermined 
time point starts to be played back, in the absence of a 

30 segment of the cached program signal which corre- 
sponds to the selected predetermined time point, the 
media manager 103 accesses the head of the cached 
program signal in the recording medium 104. In this 
case, the media manager 103 reproduces the head and 

35 subsequent segments of the cached program signal 
from the recording medium 104. Thus, the cached cro- 
gram signal starts to be played back from its he«xl It 
should be noted that the cache playback mode of oper- 
ation of the apparatus may be replaced by the cache-ON 

40 recording mode of operation thereof when a head-re- 
trieval command signal is inputted twice In quick suc- 
cession. 

[0105] In the case where a forward head-retrieval 
command signal is inputted into the system controller 

45 109 via the key input unit 112 during the cache playback 
mode of operation of the apparatus, the system control- 
ler 109 selects one from the predetermined time points 
which immediately follows the playback position (corre- 
sponding to the playback position mark "B"). The select- 

so ed predetermined time point corresponds to a designat- 
ed playback start point. For example, the system con- 
troller 109 sets time information into agreement with the 
playback position, and moves forward the value repre- 
sented by the time information until the minute part 

55 thereof reaches 00 or 30. The resultant time information 
is playback start point information. The system control- 
ler 109 notifies the media manager 1 03 of the selected 
predetermined time point (the playback start point infor- 
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mation). The system controller 109 controls the media 
manager 103 to read out the program-related informa- 
tion from the recording medium 104. The media man- 
ager 103 refers to the program-related information, and 
thereby determines a start address on the recording me- 
dium 104 which corresponds to the selected predeter- 
mined time point (the designated playback start point). 
The media manager 1 03 accesses the point on the re- 
cording medium 1 04 which is designated by the start 
address. The media manager 103 reproduces the por- 
tion of the cached program signal from the recording 
medium 104 at the start address and subsequent ad- 
dresses while being controlled by the system controller 
109. Thus, the portion of the cached program signal 
which temporally follows the selected predetermined 
time point starts to be played back. In the absence of a 
segment of the cached program signal which corre- 
sponds to the selected predetermined time point, the 
media manager 103 assumes an inactive state regard- 
ing playback. 

[0106] The normal recording mode of operation ol the 
apparatus is replaced by the time shift playback mode 
of operation thereof when the user operates the key in- 
put unit 112 to input a head- retrieval command signal. 
The head-retrieval command signal is transmitted from 
the key input unit 112 to the system controller 109. The 
system controller 9 operates to start the time shift play- 
back mode of operation of apparatus in response to the 
head-retrieval command signal. 
[0107] Operation of the record signal processor 101 
and the record controller 102 in the time shift playback 
mode of operation of the apparatus is basically similar 
to that in the normal recording mode of operation there- 
of. Therefore, the record controller 102 outputs an aux- 
iliary-information-added program signal to the media 
manager 103. During the time shift playback mode of 
operation of the apparatus, the media manager 1 03 con- 
verts the program signal from the record controller 1 02 
into a program signal of the prescribed format. Under 
the control by the system controller 1 09 : the media man- 
ager 103 records the prescribed-format program signal 
on the recording medium 104. In addition, under the 
control by the system controller 1 09, the media manager 
103 reproduces the recorded program signal from the 
recording medium 104. Generally, the reproduction of 
the recorded program-signal is started from its head or 
its desired segment. The media manager 103 converts 
the reproduced program signal into a program signal of 
the original format. The media manager 1 03 outputs the 
resultant program signal to the reproduction controller 
1 05. The reproduction controller 1 05 stores the program 
signal from the media manager 1 03 into the internal buff- 
er while being controlled by the system controller 109. 
[0108] During the time shift playback mode of opera- 
tion of the apparatus, the recording of the prescribed- 
format program signal on the recording medium 1 04 and 
the reproduction of the recorded program signal from 
the recording medium 1 04 are alternately executed at a 



high alternation rate on a time sharing basis. Specifical- 
ly, the system controller 1 09 controls the record control- 
ler 1 02 and the media manager 1 03 so that the program 
signal will be read out from the buffer in the record con- 

5 trailer 1 02 and be transmitted to the media manager 1 03 
at a record timing suited for the program signal. In ad- 
dition, the system controller 109 controls the media 
manager 1 03 and the reproduction controller 1 05 so that 
the recorded program signal will be reproduced from the 

10 recording medium 104 and be stored into the buffer in 
the reproduction controller 1 05 at a timing differentf rom 
the record timing. 

[0109] During the time shift playback mode of opera- 
tion of the apparatus, the reproduction controller 105 

is reads out the program signal from the internal buffer 
while being controlled by the system controller 1 09. The 
reproduction controller 105 extracts the auxiliary infor- 
mation from the read-out program signal. The reproduc- 
tion controller 105 outputs the read-out program signal 

20 to the reproduced signal processor 1 06 . In addition, the 
reproduction controller 105 outputs the extracted auxil- 
iary information to the system controller 1 09. The repro- 
duced signal processor 1 06 subjects the program signal 
from the reproduction controller 105 to the expansion 

25 process, for example, the MPEG-based expansion 
process, to get the expansion-resultant program signal. 
The reproduced signal processor 106 outputs the ex- 
pansion-resultant program signal to the OSD processor 
107. The expansion-resultant program signal has a set 

30 of a video signal and an audio signal (or audio signals). 
The reproduction signal processor 106 generates a 
sync signal related to the video signal. The reproduction 
signal processor 106 outputs the sync signal to the dis- 
play controller 108. The system controller 109 transfers 

35 the auxiliary information from the reproduction controller 
105 to the display controller 1 08. The system controller 
109 receives the present-time information from the sys- 
tem clock 110. The system controller 109 feeds the 
present-time information to the display controller 108. 

40 The display controller 1 08 controls the OSD processor 
107 in response to the sync signal from the reproduced 
signal processor 106 and the auxiliary information and 
the present-time information from the system controller 
109 so that the OSD processor 107 adds suitable on- 

45 screen Information (OSI) to the program signal output- 
ted from the reproduced signal processor 1 06. The con- 
tents of the on-screen information originate from the 
auxiliary information and the present-time information. 
The OSD processor 107 outputs the OSI-added pro- 

50 gram signal to, for example, the display and audio unit 
115 of the television receiver. A video signal in the OSI- 
added program signal can be indicated on the display 
of the television receiver while an audio signal therein 
can be converted into corresponding sounds by the 

55 loudspeakers of the television receiver. 

[0110] Picture portions "B", "E", "P, "G\ "H", and "J" 
corresponding to the on-screen information (OSI) occur- 
ring in the time shift playback mode of operation of the 
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apparatus are similar to those in Fig. 6. 
[01 1 1 J In the case where a head-retrieval command 
signal is Inputted to the system controller 1 09 via the 
key Input unit 112 during the time shift playback mode 
of operation of the apparatus, the system controller 1 09 s 
controls the media manager 103 to access the head of 
the recorded program signal on the recording medium 
1 04. The media manager 1 03 reproduces the head and 
subsequent segments of the recorded program signal 
from the recording medium 1 04. Thus, the recorded pro- 
gram signal starts to be played back from its head. 
[01 1 2] The normal recording mode of operation of the 
apparatus is replaced by the time shift playback mode 
of operation thereof when the user operates the key in- 
put unit 112 to input a rewind command signal. The re- 
wind command signal is transmitted from the key Input 
unit 11 2 to the system controller 1 09. The system con- 
troller 1 09 operates to start the time shift playback mode 
of operation of apparatus In response to the rewind com- 
mand signal. In general, the rewind command signal 
designates a point of the recorded program signal from 
which playback should be started. The system controller 
109 notifies the media manager 103 of the designated 
playback start point. The media manager 1 03 accesses 
the designated playback start point of the recorded pro- 
gram signal in the recording medium 104. Under the 
control by the system controller 1 09, the media manager 
103 reproduces the portion of . the recorded program 
signal from the recording medium 1 04 which follows the 
designated playback start point. In this case, a rewind 
position mark is indicated instead of the playback posi- 
tion mark W B" (see Fig. 6). A fast-forward command sig- 
nal may replace the rewind command signal. When a 
fast-forward command signal rather than a rewind com- 
mand signal is inputted via the key input unit 11 2, a fast- 
forward position mark is indicated instead of the play- 
back position mark "B" (see Fig. 6). 
[0113] In the case where the input program signal is 
of the MPEG compressed type, the input program signal 
is directly fed to the record controller 102. 
[0114] When the program signal of the MPEG com- 
pressed type originally contains superimposed informa- 
tion of the broadcasting time (the on-air time), it is un- 
necessary that the record controller 102 receives the 
present-time information from the system clock 1 1 0 via 
the system controller 109 and adds the received 
present-time information to the program -signal. In this 
case, the reproduction controller 1 05 extracts the super- 
imposed time information from the reproduced program 
signal as auxiliary information. 
[0115] The apparatus of Fig. 7 can handle an input 
program signal containing superimposed program 
guide information such as superimposed EPG (elec- 
tronic program guide) information. During operation of 
the apparatus of Fig. 7, the program guide information 
is recorded on the recording medium 104 together with 
the related program signal, in addition, the program 
guide information is reproduced from the recording me- 



dium 1 04 together with the related program signal. The 
record controller 102 and the reproduction controller 
1 05 can extract the program guide information from the 
related program signal. 

[01 1 6] During the cache-ON recording mode of oper- 
ation of the apparatus, the record controller 102 re- 
ceives the MPEG program signal from the record signal 
processor 101. The record controller 102 extracts the 
program guide information from the MPEG program sig- 
nal. The record controller 1 02 outputs the extracted pro- 
gram guide information to the system controller 109. 
During the cache-ON recording mode of operation of the 
apparatus, the media manager 103 transfers the auxil- 
iary-information-added program signal from the record 
controller 1 02 to the reproduction controller 1 05 as pre- 
viously mentioned. The reproduction controller 105 
feeds the program signal to the reproduced signal proc- 
essor 106. The reproduced signal processor 106 sub- 
jects the program signal from the reproduction controller 

105 to the expansion process, for example, the MPEG- 
based expansion process, to get the expansion- result- 
ant program signal. The reproduced signal processor 

106 outputs the expansion-resultant program signal to 
the OSD processor 107. The expansion-resultant pro- 
gram signal has a set of a video signal and an audio 
signal (or audio signals). The reproduction signal proc- 
essor 106 generates a sync signal related to the video 
signal. The reproduction signal processor 106 outputs 
the sync signal to the display controller 108. As previ- 
ously mentioned, the system controller 1 09 transfers the 
present-time information and the cached-program-sig- 
nal time information to the display controller 108. In ad- 
dition, the system controller 1 09 transfers the program 
guide information to the display controller 108. The dis- 
play controller 108 controls the OSD processor 107 in 
response to the sync signal from the reproduced signal 
processor 106, and the present-time information, the 
cached-program-signal time information, and the pro- 
gram guide information from the system controller 109 
so that the OSD processor 1 07 adds suitable on-screen 
information (OSI) to the program signal outputted from 
the reproduced signal processor 106. The contents of 
the on-screen information originate from the present- 
time information, the cached-program-signal time infor- 
mation, and the program guide information. The OSD 
processor 107 outputs the OS I -added program signal 
to, for example, the display and audio unit 115 of the 
television receiver. A video signal in the OSI-added pro- 
gram signal can be indicated on the display of the tele- 
vision receiver while an audio signal therein can be con- 
verted into corresponding sounds by the loudspeakers 
of the television receiver. It should be noted that a pro- 
gram signal may be directly fed to the OSD processor 

107 without being subjected to the compression process 
and the expansion process. 

[0117] Fig. 8 shows an example of a picture (a 
1 -frame picture) represented by the OSI-added program 
signal which occurs during the cache-ON recording 
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mode of operation of the apparatus. With reference to 
Fig. 8, the on-screen information (OSi) corresponds pic- 
ture portions "E", "F", U G W , "H tt . and "L". The picture por- 
tions "E", T, "G", and "H" are similar to those in Fig. 3. 
As shown in Fig. 8, the pictu re portion"L B extends below 5 
the bar "E". The picture portion V has a set of rectan- 
gles containing letters indicating the names of respec- 
tive program portions represented by the cached pro- 
gram signal. The indicated program names in the picture 
portion "L" originate from the program guide information. 10 
In Fig. 8, the picture portion "L" shows that the program 
portion related to a recipe started at 1 1 :30, and the pro- 
gram portion related to news started at 12:00. 
[01 1 8] With reference to Fig. 8, the present time is be- 
tween 1200 hours and 1230 hours (between 12:00 and *5 
12:30). In the case where a head-retrieval command 
signal is inputted once via the key input unit 112 during 
the cache-ON recording mode of operation of the appa- 
ratus, one is selected from the predetermined time 
points which immediately precedes the present time. 20 
Since the present time is between 1200 hours and 1230 
hours, the selected predetermined time point is 1200 
hours (12:30). The portion of the cached program signal 
which temporally follows 1200 hours starts to be played 
back. Thus : the cached program portion related to news 25 
starts to be played back from its head. When a head- 
retrieval command signal is inputted twice in quick suc- 
cession, one is selected from the predetermined time 
points which second immediately precedes the present 
time. The selected predetermined time point is 1130 30 
hours. The portion of the cached program signal which 
temporally follows 1130 hours starts to be played back. 
Thus, the cached program portion related to a recipe 
starts to be played back from its head. 
[0119] The system controller 109 may control the 35 
OSD processor 1 07 via the display controller 1 08 so that 
the color of the color-changed portion "G" of the bar "E" 
in the cache playback mode of operation of the appara- 
tus will differ from that in the time shift playback mode 
of operation thereof. For example, the color is blue In *o 
the cache playback mode of operation of the apparatus, 
and is red in the time shift playback mode of operation 
thereof. In this case, the user can easily discriminate the 
execution of the cache playback mode of operation and 
the execution of the time shift playback mode of opera- 
tion. 



Claims 

50 

1 . A program-signal recording and reproducing appa- 
ratus comprising: 

first means for recording a program signal on a 
recording medium; ss 
second means for reproducing the program sig- 
nal from the recording medium; 
third means for generating f irsttime information 



in accordance with lapse of time; 
fourth means for generating second time infor- 
mation from the program signal reproduced by 
the second means, the second time information 
representing one of (1 ) a time at which the pro- 
gram signal was recorded by the first means 
and (2) a time at which the program signal was 
broadcasted; and 

fifth means for superimposing on-screen infor- 
mation on the program signal reproduced by 
the second means, the on-screen information 
representing (1) a picture portion indicative of 
a time, (2) a first mark positionally correspond- 
ing to the first time information generated by the 
third means, and (3) a second mark positionally 
corresponding to the second time information 
generated by the fourth means. 

2. A program -signal recording and reproducing appa- 
ratus as recited in claim 1 , wherein the first means 
comprises means for recording the first time infor- 
mation generated by the third means on the record- 
ing medium as the second time information together 
with the program signal. 

3. A program-signal recording and reproducing appa- 
ratus for recording a program signal on a recording 
medium, and reproducing an already- recorded por- 
tion of the program signal which is being recorded 
on the recording medium, the apparatus compris- 
ing: 

time information generating means for gener- 
ating time information in accordance with lapse 
of time; 

recording means for recording the time infor- 
mation generated by the time information gen- 
erating means or time information indicating 
time at which the program signal is broadcasted 
on the recording medium together with the pro- 
gram signal; 

a head retrieval command input means for per- 
forming a program head retrieval command; 
and 

first head retrieval reproduction means for, 
when the program head retrieval command Is 
performed by the head retrieval command input 
means, obtaining present time information gen- 
erated by the time information generating 
means and performing head retrieval reproduc- 
tion of the program signal recorded at time of 
O0-minute or 30-minute in an hour which is pre- 
vious to the present time represented by the ob- 
tained present time information. 

4. A program -signal recording and reproducing appa- 
ratus as recited in claim 3, further comprising: 
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a cache playback mode in which a program sig- 
nal temporally continuous from past to now is 
always recorded on a recording medium while 
a prescribed amount is a limit, and an already- 
recorded portion of the program signal which is 5 
being recorded is reproduced; 
a time shift playback mode in which, with re- 
spect to a program signal recorded on the re- 
cording medium on the basis ot a record start 
timing decided by operation by a user, and an io 
already-recorded portion of the program signal 
which is being recorded is reproduced; and 
second head retrieval reproduction means for, 
when the program head retrieval command is 
performed by the head retrieval command input is 
means, performing head retrieval reproduction 
of the program signal from the record start tim- 
ing; 

wherein the head retrieval reproduction is per- 20 
formed by the first head retrieval reproduction 
means in the cache playback mode, and the head 
retrieval reproduction is performed by the second 
head retrieval reproduction means in the time shift 
playback mode. 25 

5. A program-signal recording and reproducing appa- 
ratus comprising: 

first means for recording a program signal on a 30 
recording medium; 

second means for generating first time informa- 
tion representing the present time; 
third means for generating second time infor- 
mation representing one of (1) a time at which 35 
the program signal was recorded by the first 
means and (2) a time at which the program sig- 
nal was broadcasted; 

fourth means for determining a specified time 
point which precedes the present time repre- 40 
sented by the first time information generated 
by the second means; and 
fifth means for finding a segment of the program 
signal on the recording medium according to 
the specified time point determined by the *s 
fourth means and the second time information 
generated by the third means, the program-sig- 
nal segment relating to the second time infor- 
mation corresponding to the specified time 
point, and for reproducing the found segment so 
and subsequent segments of the program sig- 
nal from the recording medium. 

6. A program-signal recording and reproducing appa- 
ratus as recited in claim 5, wherein the specified 55 
time point corresponds to time whose minute part 

is 00. 



7. A program-signal recording and reproducing appa- 
ratus as recited in claim 5, wherein the specified 
time point corresponds to time whose minute part 
is 30. 

8. A program-signal recording and reproducing appa- 
ratus comprising: 

first means for recording a first program signal 
on a recording medium while leaving only a lat- 
est temporally-continuous portion of the first 
program signal in the recording medium as a 
cached portion; 

second means for generating first time informa- 
tion representing the present time; 
third means for generating second time infor- 
mation representing one of (1) a time at which 
the first program signal was recorded by the 
first means and (2) a lime at which the first pro- 
gram signal was broadcasted; 
fourth means for determining a specified time 
point which precedes the present time repre- 
sented by the first time information generated 
by the second means; 

fifth means for accepting a head-retrieval com- 
mand; 

sixth means responsive to the head-retrieval 
command accepted by the fifth means for find- 
ing a segment of the latest temporally-continu- 
ous portion of the first program signal on the 
recording medium according to the specified 
time point determined by the fourth means and 
the second time information generated by the 
third means, the program-signal segment relat- 
ing to the second time information correspond- 
ing to the specified time point, and for reproduc- 
ing the found segment and subsequent seg- 
ments of the program signal from the recording 
medium during a cache playback mode of op- 
eration; 

seventh means for recording a second program 
signal on the recording medium in response to 
a designated record start timing; and 
eighth means responsive to the head-retrieval 
command accepted by the fifth means for re- 
producing the second program signal from the 
recording medium during a time shift playback 
mode of operation. 

9. A program-signal recording and reproducing appa- 
ratus as recited in claim 8, wherein the specified 
time point corresponds to time whose minute part 
is 00. 

10. A program -signal recording and reproducing appa- 
ratus as recited in claim 8, wherein the specified 
time point corresponds to time whose minute part 
is 30. 
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